The molecular mechanism of protecting cells against oxidative stress by 2-selenium-bridged beta-cyclodextrin with glutathione peroxidase activity.
Ultraviolet B (UVB) induces apoptosis and lipid peroxidation of NIH3T3 cells by producing reactive oxygen species (ROS). Glutathione peroxidase (GPX) is one of the most important antioxidant enzymes in organism and it can scavenge ROS. 2-selenium-bridged beta-cyclodextrin (2-SeCD) is a GPX mimic generated in our lab. Its GPX activity is 7.4 U/mumol, which is 7.5 times as much as that of ebselen. In this paper, we have established a cell damage system using UVB radiation. Using this system, we have determined antioxidant effect of 2-SeCD by comparison of malondialdehyde (MDA) and H(2)O(2) contents in NIH3T3 cells before and after UVB radiation. Experimental results indicate that 2-SeCD can inhibit lipid peroxidation and protect the cells from the damage generated by UVB radiation. To evaluate the molecular mechanism of this protection, we determined the effect of 2-SeCD on the expression of p53 and Bcl-2 in NIH3T3 cells. The results showed that 2-SeCD inhibits the increase of p53 expression level and the decrease of expression of Bcl-2 induced by UVB radiation. Thus, we have concluded that protection of NIH3T3 cells against oxidative stress by 2-SeCD was carried out by regulation of the expression of Bcl-2 and p53.